Anionic sites on the free surface of the peritoneal mesothelium: light and electron microscopic detection using cationic colloidal iron.
To examine charged sites on the peritoneal free surface, cationic and anionic colloidal iron methods were applied. Light microscopy of the human and mouse specimens using cationic colloidal iron staining at pH 1.5-7.3 and successive ferrocyanide treatment resulted in a distinct Prussian blue reaction on the free surface of the parietal, mesenteric and visceral peritonea at all the examined pH values. In transmission electron microscopy of specimens stained with cationic colloidal iron at pH 1.5, colloidal particles accumulated in a dotted fashion on the free surface of the mesothelial cells. At pH 7.3, colloidal particles were deposited as numerous fine strands (100-300 nm in length), whose ends often attached to the luminal aspect of the mesothelial cell membrane. Anionic colloidal iron stain at pH 7.2 gave no deposition of colloidal particles on the mesothelial free surface. Priorly methylated samples lost stainability of the peritoneal free surface to cationic colloidal iron staining at pH 1.5 or 2.5, while methylated-saponified sections recovered it. Pretreatment with neuraminidase inhibited the cationic colloidal iron staining at pH 1.5 on the mesothelial free surface. These results indicate that the mesothelial surface anionic sites ionizing at pH 1.5 are mostly due to the carboxyl group of sialic acid. It is suggested that the peritoneal free surface substance stained with the cationic colloidal iron may be membrane-associated sialomucin, whose rich negative-charged sites may repulse each other to prevent peritoneal adhesion or to maintain peritoneal cavity.